Towards a resolution of the stoichiometry of the fibroblast growth factor (FGF)-FGF receptor-heparin complex.
The 22 members of the fibroblast growth factor (FGF) family have been implicated in cell proliferation, differentiation, survival, and migration. They are required for both development and maintenance of vertebrates, demonstrating an exquisite pattern of affinities for both protein and proteoglycan receptors. Recent crystal structures have suggested two models for the complex between FGFs, FGF receptors (FGFRs) and the proteoglycan heparan sulphate that mediates signalling, and have provided insight into how FGFs show differing affinities for the range of FGFRs. However, the physiological relevance of the two different models has not been made clear. Here, we demonstrate that the two complexes can be prepared from the same protein components, confirming that neither complex is the product of misfolded protein samples. Analyses of the complexes with mass spectrometry and analytical ultracentrifugation show that the species observed are consistent with the crystal structures formed using the two preparation protocols. This analysis supports the contention that both of the crystal structures reflect the state of the molecules in solution. Mass spectrometry of the complexes suggests that the stoichiometry of the complexes is 2 FGF1:2 FGFR2:1 heparin, regardless of the method used to prepare the complexes. These observations suggest that the two proposed complex architectures may both have relevance to the formation of an in vivo signalling complex, with a combination of the two interactions contributing to the formation of a larger focal complex.